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Introduction: There are several variations in the morphologic characteristics of the extrahepatic biliary system. A
hepaticocystic duct is one of the rare variations.
Case presentation: A 69-year-old Asian man underwent a cholecystectomy for cholelithiasis. His cystic duct was
not detected during surgery. An intraoperative cholangiography revealed that his common hepatic ducts drained
directly into the neck of his gallbladder. There was no common bile duct, as evidenced by the union of the
common hepatic and cystic ducts.
Conclusion: Knowledge of anomalies related to the extrahepatic biliary system is important for decreasing the
severe morbidity and mortality that may result from a failure to recognize the anomaly.
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There are various anomalies of the extrahepatic biliary
tree. In 1882, the surgical anatomy of the area was inves-
tigated with the advent of cholecystectomy. The lack
of awareness of such anomalies during surgery of the
biliary system may result in iatrogenic injuries. Here we
describe a case in which a patient with a hepaticocystic
duct underwent cholecystectomy.
Case presentation
A 69-year-old Asian man was admitted to our hospital for
complaints of epigastric pain. There had been no nausea,
vomiting, or melena. At the age of 67, he had a femoral
head replacement for aseptic necrosis of his femoral head,
and had been treated with oral medicine for gout since the
age of 65. A physical examination revealed no abnormal
signs other than jaundice and mild fever.
Laboratory data revealed elevated serum hepatobiliary
enzyme levels (alanine aminotransferase 247IU/L, aspartate* Correspondence: yasusuga-tky@umin.ac.jp
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reproduction in any medium, provided the ortransaminase 123IU/L, γ-guanosine triphosphate 803IU/L,
total bilirubin 2.3mg/dL, direct bilirubin 1.2mg/dL), a
white blood cell count of 10,200/μL, and serum C-reactive
protein levels of 0.24mg/dL. Ultrasonography revealed
dilatation of his intrahepatic bile duct and gallstones.
Computed tomography revealed stones in his common
bile duct. The diameter of the largest stone was 15mm.
The wall of his gall bladder was not thickened (Figure 1).
His common bile duct stones were removed by endo-
scopic retrograde cholangiopancreatography (ERCP) before
surgery. ERCP revealed that the diameter of his common
bile duct was 11mm and the size of the filling defect in his
inferior common bile duct was 15 × 10mm. His intrahepatic
bile duct was dilated because of the stones in his common
bile duct and cholangitis developed. The anatomy of his
biliary tree was not closely investigated in the ERCP.
Cholecystectomy was first attempted laparoscopically.
The anatomic relationships between all structures in Calot’s
triangle were easily identified (Figure 1). His cystic duct,
however, could not be found during surgery. Therefore, the
surgery was converted to an open surgery. We mobilized
his gallbladder from his liver, at first. We secondly per-
formed a partial cholecystectomy at the body of hisLtd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Figure 1 Intraoperative laparoscopic photographs and illustrations. The anatomic relationship between all structures in Calot’s triangle
could be easily identified. Abbreviation: GB, gallbladder.
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The neck of his gallbladder was closed by interrupted
suture using 4–0 Vicryl after two stones were removed
(diameter: 10mm and 15mm, respectively). Intraoperative
cholangiography (Figure 2) did not reveal a cystic duct; he
was diagnosed with a hepaticocystic duct type IIIB [1].
There were no findings suggesting Mirizzi syndrome.
A histologic study of his resected gallbladder indicated
mild inflammatory changes without malignancy, compatible
with cholecystitis. He was discharged from our hospital
on postoperative day 10 without complications. Two
months after the surgery, however, he was readmitted
to the hospital for fever and jaundice due to bile leakage
from the closing point of his gallbladder. He was diag-
nosed with obstructive jaundice due to a stone remaining
in the cystic duct, which was removed by ERCP. He
has now been followed up for 1.5 years without biliary
complications.Figure 2 Intraoperative cholangiography image which was taken afte
gallbladder into the extrahepatic duct. Abbreviation: GB, gallbladder; IOC, inDiscussion
Walton [2] reported the first case with cystic duct abnor-
malities. In 1958, Braasch [3] categorized all biliary tract
anomalies reported so far with cholecystohepatic ducts
being categorized as the rarest type. The incidence of
hepaticocystic ducts is not clear, although the incidence of
congenital anomalies of the extrahepatic biliary system in
general is reported to be from 0.58%- to 47.2% [4]. Know-
ledge of embryology of the biliary tract is necessary to
understand the hepaticocystic duct. The hepatic diverticu-
lum arises from an area on the ventral aspect of the gut, at
the junction between the foregut and the midgut. The
hepatic diverticulum is divided into two parts; a cranial
part rise to the liver and the hepatic and common hepatic
ducts, and a caudal part rise to the gallbladder and cystic
duct. The common bile duct is derived from the antrum
which is the common portion of the hepatic diverticulum
[5]. Losanoff et al. [6] postulated that this anomaly wasr cholecystectomy. The tube was placed from the neck of the
traoperative cholangiography.
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and advocated naming this anomalous extrahepatic biliary
system a ‘hepaticocystic duct’. Due to this anomaly, the
gallbladder is continuous with the proximal part of the
extrahepatic biliary system, and thus the cystic duct is
not carried away from the duodenum and the common
bile duct remains undeveloped.
A hepaticocystic duct drains both the left and right
hepatic ducts into the gallbladder, with agenesis of the
common bile duct, and the cystic duct drains the entire
biliary system into the duodenum [1,7]. Therefore, the
hepaticocystic duct must be differentiated from the
accessory ducts. Lamah et al. [8] described that a hepa-
ticocystic duct draining both hepatic ducts into the
gallbladder neck should be included in the category of
an accessary bile duct as a hepatic duct anomaly.
There are three reports [9-11] of biliary operations in
patients with a hepaticocystic duct. The indications for
surgery were gallstones and cholecystitis. In two cases, the
selected surgical procedure was a partial cholecystectomy
[9,10]. In the other case, the biliary tree was recon-
structed using a hepaticojejunostomy (Roux-en-Y loop)
[11]. Williams and Williams [12] reported the surgical
procedure and outcome for gallstones and cholecystitis
with abnormalities of the bile ducts in four cases. Of
these, a hepaticocystic duct was found in one patient.
The surgeons resected the anomalous cystic duct, but
could not determine whether the duct acted as a bile
elimination tract during or after the operation. When an
abnormality such as observed in this case is not detected
during surgery and the cystic duct is resected, biliary recon-
struction using a hepaticojejunostomy (Roux-en-Y loop) is
necessary to ensure elimination of the bile. However, if an
anomaly is detected before resection of the cystic duct,
a partial cholecystectomy and choledochoplasty may be
considered the procedure of choice.Conclusions
A hepaticocystic duct is a rare anomaly. Knowledge of
anomalies related to the extrahepatic biliary system dur-
ing surgery is important for decreasing the severe mor-
bidity and mortality that may result from a failure to
recognize an anomaly.Consent
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